Abstract: Although poverty lines are widely used as deflators for inter-group welfare comparisons, their internal consistency is rarely given close scrutiny. A priori considerations suggest that commonly used methods cannot be relied upon to yield poverty lines that are consistent in terms of utility, or for capabilities more generally. The theory of revealed preference offers testable implications of utility consistency for "poverty baskets" under given preferences. A case study of Russia's official poverty lines reveals numerous violations of revealed preference criteria -violations that are not solely attributable to heterogeneity in preferences associated with climatic differences.
Introduction
Poverty profiles -showing how a measure of poverty varies across sub-groups of a population -are widely used to inform policies for fighting poverty. A key ingredient is a set of poverty lines, to be used as deflators applied to sub-group specific distributions of income.
Various methods are found in practice for setting poverty lines and the methodological choices made can matter greatly to the policy implications drawn. For example, a case study for Indonesia found virtually zero rank correlation between the regional poverty measures implied by two common methods of setting poverty lines (Ravallion and Bidani, 1994) . This suggests that it is important to probe critically into the methods used to set poverty lines in practice. In identifying principles for choosing between alternative methods, the most obvious criterion for an economist is utility consistency, meaning that the poverty line for each sub-group is the cost of a common (inter-personally comparable) utility level across all sub-groups.
This paper explores the implications of utility consistency for applied work. Poverty lines are usually anchored to nutritional requirements for good health and normal activities. But there are many ways this can be done. There are two common methods of setting poverty lines in practice: the "Food-Energy Intake" (FEI) method and the "Cost-of-Basic Needs" (CBN)
method. 2 The FEI method finds the income or expenditure level at which pre-determined foodenergy requirements are met in expectation within each sub-group. There is no explicit bundle of goods in the FEI method. The CBN method, by contrast, sets specific poverty bundles and costs them in each sub-group. The food bundles are typically anchored to nutritional 3 requirements given prevailing diets, but allowances for non-food goods and services are also included.
The paper argues that FEI poverty lines are unlikely to be utility consistent. CBN poverty lines are potentially utility consistent, but whether they are in practice is unclear. We explore one way of assessing the utility consistency of CBN poverty lines, based on longstanding ideas on the use of quantity indices in comparing alternative price and quantity combinations, invoking Samuelson's (1938) theory of revealed preference. 3 This yields testable necessary conditions for utility consistency for given preferences over commodities.
As a case study, we apply these ideas to an assessment of Russia's official poverty lines, which use an elaborate version of the CBN method. Russia's striking climatic differences across regions mean that the same consumption bundle is unlikely to yield the same utility. However, we also find differences within similar climatic regions, and numerous violations of revealed preference criteria.
Section 2 discusses alternative theoretical foundations for defining the consistency of poverty lines. Section 3 then focuses on FEI poverty lines. Section 4 turns to CBN poverty lines, while section 5 develops our revealed-preference tests for their utility consistency. We then carry the results of section 5 to our assessment of Russia's official poverty lines; section 6 describes our data, while section 7 presents our results. Conclusions can be found in section 8.
3
For excellent overviews of the theory see Sen (1979) and Deaton and Muellbauer (1980 , section 2.6 on revealed preference theory; also see section 7.2 on quantity indices).
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Consistency of poverty lines in theory
A poverty line can be defined as the money needed to achieve the minimum level of "well-being" that is required to not be deemed "poor." Thus everyone at the poverty line (no matter what sub-group they happen to belong) is deemed to be equally badly off, and all those below the line are worse off than all those above it. This much can be easily agreed. The more difficult question is what concept of well-being should serve as the anchor for poverty lines?
For economists the obvious answer is "utility." A justification for utility consistent poverty lines can be found by applying standard welfare-economic principles to poverty measurement. These principles are that assessments of social welfare (including poverty measures) should depend solely on utilities, people with the same initial utility should be treated the same way, and social welfare should not be decreasing in any utility.
To formalize this approach to setting poverty lines, consider household i in sub-group j with characteristics ij x (a vector). 4 The household's preferences are represented by an interpersonally comparable utility function ) , (
. The household chooses its consumption vector ij q to maximize utility. Notice that we allow the possibility that the same commodity bundle can yield different utility levels in different subgroups for households with the same characteristics. For example, a given bundle may yield a higher utility in a warm climate than a cold one, where more will be needed for clothing and energy.
The utility-consistent poverty line is the point on the consumer's expenditure function corresponding to a common reference utility level and prevailing prices. The consumer's expenditure function is ) , , ( u x p e ij ij j , giving the minimum cost of utility u in sub-group j when 4 Ideally this would be the characteristics of individual rather than households. That is an important distinction, but not one that is implementable with the data normally available for measuring poverty. 5 facing the price vector ij p with household characteristics ij x . Let z u denote the minimum utility level deemed to be needed to escape poverty; consistency requires that this is a constant.
The money metric of z u defines a set of utility-consistent poverty lines:
When expenditure is deflated by such a poverty line one obtains a welfare metric with a number of desirable theoretical properties for policy analysis (Blackorby and Donaldson, 1987) .
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For economists, utility is the obvious anchor for setting poverty lines. However, it is not the only possible approach, and nor is it the approach that has had most influence on practices in applied work on poverty (as we will show in the following sections). Capability-based concepts of well-being offer an alternative theoretical foundation for poverty measurement. Indeed, this can be viewed as an encompassing framework, for which utility consistency is a special case.
While versions of this approach go back a long way in philosophy and the social sciences, it can be characterized today in the terms of Amartya Sen's argument that "well-being"
should be thought of in terms of a person's capabilities, i.e., the functionings ("beings and doings") that a person is able to achieve (Sen, 1985) . By this view, poverty means not having an income sufficient to support specific normative functionings. Utility -as the attainment of personal satisfaction -can be viewed as one such functioning relevant to well-being (Sen, 1992, Chapter 3). But it is only one of the functionings that matter. Independently of utility, one might say that a person is better off if she is able to participate fully in social and economic activity, for example. Notice that poverty is not defined by actual achievement of these functionings, but rather by the capability of achieving them.
Such poverty lines can also be used to construct true cost-of-living indices, by normalizing the poverty line by its value for some reference group (see, for example, Deaton and Muellbauer, 1980) .
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To formalize this approach, let a household's functionings be determined by the goods it consumes and its characteristics. The vector of actual functionings for household i in group j is:
where f is a vector-valued function. The quantities consumed are assumed to be utility (Ravallion, 1998 
There could well be more than one solution for 
Notice that one or more specific functionings will be decisive in determining c ij z , namely the functioning that is the last to reach its critical value as income rises. In this sense, the lowest priority functioning for the household given its preferences over functionings will be decisive.
A second possible approach is to treat attainments as a random variable (i.e., with a probability distribution) and take a mean conditional on income and other identified covariates, including group membership. Then poverty lines are deemed to be capability consistent if z f is reached in expectation. This second approach is closer to current practices for an important class of methods for setting poverty lines, which we turn to in the next section.
The food-energy-intake method
The FEI method can be interpreted as a special case of the capability-based approach described above. The specialization is to focus on just one functioning, namely food-energy intake. The method finds the consumption expenditure or income level at which food energy intake is just sufficient to meet pre-determined food energy requirements for good health and normal activity levels. (Such caloric requirements are given in WHO, 1985, for example.) To deal with the fact that food energy intakes naturally vary at a given income level, the FEI method typically calculates an expected value of intake at given income. Figure 1 illustrates the method.
The vertical axis is food-energy intake, plotted against income (or expenditure) on the horizontal axis. A line of "best fit" is indicated; this is the expected value of caloric intake at given income (i.e., the nonlinear regression function). By simply inverting this line, one finds the income z at which a person typically attains the stipulated food-energy requirement. 6 This method, or 8 something similar, has been used often, including by Dandekar and Rath (1971) , Osmani (1982) , Greer and Thorbecke (1986) , Paul (1989) , Palmer-Jones and Sen (2001) , and by numerous governmental statistics offices. It is probably the most common method found in practice in developing countries.
To explain the method more formally, let k denote food-energy intake, which is taken to be a random variable. The stipulated requirement level is k r which is taken to be fixed for given characteristics, such as age. As long as the expected value of food-energy intake conditional on total consumption expenditure,
, is strictly increasing in y over an interval that includes r k there will exist a FEI poverty line, FEI z , defined implicitly by:
Three points are notable. Firstly, the method is aiming to measure income poverty, rather than undernutrition. If one wanted to measure undernutrition, one would simply look at how many people had nutritional intakes r k k ≤ , ignoring incomes or consumption expenditures.
Secondly, the method is computationally simple. A common practice is to calculate the mean income or expenditure of a sub-sample of households whose estimated caloric intakes are approximately equal to the stipulated requirements. More sophisticated versions use regressions of the empirical relationship between food energy intakes and consumption expenditure. These can be readily used (numerically or explicitly) to calculate the FEI poverty line. The method avoids the need for price data; in fact, no explicit valuations are required.
Thirdly, the method automatically includes non-food consumption as long as one locates the total consumption expenditure at which a person typically attains the caloric requirement.
consumption expenditure on nutritional intake. These two methods need not give the same answer, though the difference is not germane to our present interest; either way the following points apply.
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Can the FEI method assure that the resulting poverty lines will be consistent in terms of utility or capabilities more generally? To assess their utility consistency, consider first how FEI poverty lines respond to differences in relative prices, which can of course differ across the subgroups (such as regions) being compared in the poverty profile and over time. For example, the prices of many non-food goods are likely to be lower relative to foods in urban than in rural areas. This will probably mean that the demand for food and (hence) food energy intake will be lower in urban than in rural areas, at any given real income. But this does not, of course, mean that urban households are poorer at a given expenditure level.
To see the problem more clearly, let there be two composite goods, "food" and "nonfood" consumed in quantities q 0 and q 1 respectively, and let p denote the relative price of the non-food good. The utility-consistent poverty line is (simplifying notation) ) , (
. By the envelope property, the derivative of z w.r.t p is simply the level of consumption of non-food goods for someone at the poverty line. As long as both goods are consumed, a higher relative price of non-food goods must mean a higher poverty line in terms of food.
However, this no longer holds using the FEI method to set the poverty line. Then one fixes instead the value of q 0 at the (unique) level needed to achieve the stipulated food-energy 
where the subscripts "p" and "y" denote the partial derivatives w.r.t. those variables. It is reasonable to assume that non-food goods are normal (q 0y > 0). The sign of (6) will then depend on whether food and non-food goods are (uncompensated) substitutes (q 0p > 0) or complements (q 0p < 0). In the former case, the FEI poverty line will decrease with an increase in the price of non-food goods. A lower relative price of non-food goods in urban areas, for example, will perversely yield a higher poverty line using this method. The FEI poverty lines will then fail our consistency requirement since the consistent poverty lines must be increasing in all prices, given that this must hold for the consumer's expenditure function. Utility consistency would requite that food and non-food goods are complements.
There are other reasons to question the utility consistency of FEI poverty lines. Even if relative prices do not differ, the relationship between food energy intake and income will shift according to differences in tastes, activity levels and publicly-provided goods. There is nothing in the FEI method to guarantee that these differences are ones that would normally be considered relevant to assessing welfare. For example, tastes can differ across sub-groups even if relative prices do not. At given relative prices and real total expenditure, urban households may simply have more expensive food tastes than rural households; they eat more animal protein and less calories from starchy food staples, or simply eat out more often. Thus they pay more for each calorie, or (equivalently) food energy intake will be lower at any given real expenditure level. It is unclear why we would deem a person who chooses to buy fewer and more expensive calories as poorer than another person at the same real expenditure level. For these reasons, the real income at which an urban resident typically attains any given caloric requirement will tend to be higher than in rural areas. And this can hold even if the cost of living is no different between urban and rural areas.
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Consider Figure 2 , which gives a stylized food energy-income relationship for "urban"
and "rural" areas. The urban poverty line is z u while the rural line is z r . However, the aforementioned concerns lead us to question whether the differential z u /z r could provide any reasonable approximation to the true differential in the cost of the same standard of living. The distribution of caloric intakes can readily vary between groups such that the regression function
also varies with the characteristics of those groups, and there is no reason to assume that ) ( y k E ranks welfare levels correctly at a given value of y. A differential in poverty lines can then appear, making the poverty profile utility inconsistent.
It is clear from these observations that one should then be wary of poverty lines generated by the FEI method if the aim is to reduce utility poverty; people at the poverty line in different sub-groups could well have very different levels of welfare defined as utility. Indeed, it is quite possible to find that the "richer" sector (by the agreed metric of utility) tends to spend so much more on each calorie that it is deemed to be the "poorer" sector. That has been found to be the case in studies of the properties of FEI poverty profiles for Indonesia (Ravallion and Bidani, 1994) and Bangladesh (Ravallion and Sen, 1996; Wodon, 1997) .
Problems also arise in comparisons over time. Suppose that all prices increase, so the cost of a given utility must rise. There is nothing to guarantee that the FEI-based poverty line will increase. That will depend on how relative prices and tastes change; the price changes may well encourage people to consume cheaper calories, and so the FEI poverty line will fall. Wodon (1997) gives an example of this problem in data for Bangladesh. The FEI poverty line fell over time even though prices generally increased.
The potential utility inconsistencies in FEI poverty lines are worrying when there is mobility across the subgroups of the poverty profile, such as due to inter-regional migration.
Suppose that  as the above discussion has suggested may well happen  the FEI poverty line has higher purchasing power in urban areas than rural areas. Consider someone just above the FEI poverty line in the rural sector who moves to the urban sector and obtains a job there generating a real gain less than the difference in poverty lines across the two sectors. Though that person is better off  in that she can buy more of all goods, including food  the aggregate measure of poverty across the sectors will show an increase, as the migrant will now be deemed poor in the urban sector. Indeed, it is possible that a process of economic development through urban sector enlargement, in which none of the poor are any worse off, and at least some are better off, would result in a measured increase in poverty.
What about the capability consistency of FEI poverty lines? By construction, the FEI lines are consistent with respect to one important functioning, namely reaching nutritional requirements. The issue is whether that constitutes a good basis for poverty comparisons. It might be if one deemed food-energy intake to be the sole capability of interest. But there appears to be wide agreement that it is not, even among exponents of the FEI method. For if one deemed calories to be sufficient, none of this extra work would be necessary -all one would do is measure caloric shortfalls relative to requirements (all of which are already needed as data to implement this method of setting poverty lines). The FEI method acknowledges (at least implicitly) that meeting food-energy requirements is not enough.
To believe that FEI poverty lines are consistent for some broader set of functionings we must assume that meeting nutritional requirements has a low priority for people, for only then can we be sure that all other functionings have been reached once nutritional requirements have been reached. That is surely implausible on a priori grounds; if anything one would expect that food energy requirements had a relatively high priority.
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In summary, a FEI-based poverty profile will not in general be utility consistent. Nor is capability consistency likely to hold over a broader set of functionings. Next we turn to the main alternative method found in practice.
The cost-of-basic-needs method
The CBN method stipulates a consumption bundle deemed to be adequate for "basic consumption needs," and then estimates its cost for each of the subgroups being compared in the poverty profile. This is the approach of Rowntree in his seminal study of poverty in York, England, in 1899, and there have been numerous examples since, including the official poverty lines for the U.S. 7 Some form of capability consistency is assured by construction, since various valued functionings are essentially the starting point for defining "basic consumption needs."
The poverty bundle is typically anchored to food-energy requirements consistently with common diets in the specific context. However, allowances for non-food goods are also included, to assure that basic non-nutritional functionings are assured. We give an example of how CBN poverty lines are constructed in section 6, when we discuss Russia's poverty lines.
Superficially, the CBN method looks like a more promising route to utility-consistent poverty lines. The CBN poverty line can be written as the expenditure needed to achieve a specific bundle of goods. Similarly, the "ideal" utility-consistent poverty line in equation (1) can be written:
The CBN method will be utility consistent if the right bundle is used, corresponding to the relevant points on the utility-compensated (Hicksian) demand functions.
7
See Orshansky (1965) and Citro and Michael (1995). 14 However, there is nothing to guarantee that the bundles of goods built into CBN poverty lines lie on the compensated demand functions, at the (common) reference level of utility (as in equation 7). Thus it is important to have some way of assessing a set of CBN poverty bundles.
We explore one approach below, drawing in the theory of revealed preference.
A common problem in setting CBN poverty lines is missing data on non-food prices. A number of solutions have been proposed (as reviewed in Ravallion, 1998) . The most common practice is to divide the food component by an estimate of the budget share devoted to food. For example, the widely used poverty line for the U.S. developed by Orshansky (1963) assumes a food share of one third, which was the average food share in the U.S. at the time. The total poverty line was set at three times the food poverty line.
However, the basis for choosing a food share is rarely transparent, and very different poverty lines can result, depending on the choice made. Why use the average food share, as in the Orshansky line? Whose food share should be used? Arguably a more appealing approach is to set an allowance for non-food goods that is consistent with demand behavior at (or in a region of) the food poverty line as proposed in Ravallion (1994) . This will not be an issue in our empirical application (for which a complete set of goods is specified), but it may generate further concerns about consistency in other applications.
Assessing CBN poverty lines by revealed preference
In practice, the most common application is likely to be the geographic poverty profile, so this is the case we focus on in the following exposition. Each geographic area (which could 15 be a country) has its own poverty line, which is the cost in that area of a bundle of goods specific to that area. We define the nxn quantity-index matrix Q for which the i'th row and j'th column give the cost of j's poverty bundle when valued at i's price relatives:
For example, in the case of n=2, the matrix is:
We use the Q matrix to compare poverty bundles across regions; the higher ij Q the higher the value of the poverty bundle for region j when judged by its cost in region i. The quantity index ranks poverty bundles across regions conditional on the price relatives.
We will say that the bundle for region k is "unconditionally higher" than the bundle for
for all i r in P. This means that all elements of the j'th column of Q are greater than the corresponding elements of the k'th column. There is no guarantee that such a ranking is possible; that is an empirical question.
To provide a summary statistic for the value of each region's poverty line we can calculate the simple mean quantity index formed by taking the column totals of the Q matrix; we write this index as
implies that bundle j dominates k at least partially (for some price relatives in P), though (of course) not necessarily fully.
Can we decide whether a set of CBN poverty lines are utility consistent based on revealed preference theory? Consider, two regions, A and B, each of which has a poverty line, which is the cost in each region of pre-specified bundles of goods specific to each region. Our definition of consistency requires that these two bundles yield the same utility and are both utility-maximizing in their respective regions for someone at the poverty line.
If preferences are identical in the two regions, then there is a straightforward revealed preference test. This requires that the poverty line for A is no greater than the cost in region A of B's bundle, for otherwise the bundle in B is affordable when A was chosen, implying that A is preferred. Similarly, the region B poverty line cannot be greater than the cost in that region of the bundle for A. If this test fails than we can reject consistency for a broad class of possible preferences, though passing the test does not assure consistency for all possible preferences.
To outline the revealed preference test in more formal terms, assume that the (unknown) preferences over commodities of those living in region i can be represented by a utility function
(To simplify notation we treat households as homogeneous in all respects except their income and location, so we can drop the "x" for non-income characteristics from all functions, but allowing the function itself to vary by location.) Preferences are allowed to vary regionally due to (inter alia) differences in climate or differences in endowments of local public goods. We make the standard assumption that (.) i u traces out strictly convex indifference curves (though this can be weakened somewhat).
Consistency of CBN poverty lines relative to the preferences in region i requires that:
The testable implication of these two conditions is that However, we cannot reject for C and D happen to be welfare consistent with B; as drawn, C and B are consistent, but we do not of course know the actual indifference curves in practice.
Also note that it is possible to find that 1
. In other words, we may be unable to reject utility consistency between the bundles for regions i and j when assessed using i's price relatives, yet we can reject it when using j's. If we find that 1
we will say that the bundles i and j are mutually utility consistent.
By repeating our test for successive rows of the Q matrix we can test consistency across the complete set of underlying (unknown) preferences. So the key testable implication of consistent poverty lines across the full set of preferences is that none of the elements of the Q matrix should be below unity.
Our test allows the possibility that preferences over commodities differ across the poverty profile, but it does so in a special way, namely that one compares the poverty bundles of different regions at a common utility function. The rejection of utility consistency could reflect heterogeneity in preferences.
Notice also that this is a joint test of the two consistency requirements in (10.1) and (10.2), and if one fails to hold then the test loses all power to detect whether the other holds. For example, suppose that the bundle of goods on which a poverty line is based would not be chosen by someone at the poverty line income given the prevailing prices. Then it can still satisfy (10.2) even though our quantity index is less than unity.
If consistency is rejected, it is of interest to ask whether there is a set of scalar adjustments to the original poverty lines that will assure they pass our consistency tests. There is nothing to guarantee that such a set of scalar corrections exists; possibly the only way to pass the test is to re-design the original bundles. However, there is a straightforwardly testable necessary condition for the existence of a set of scalar corrections that will assure that our consistency test passes. To see what this entails, let i k denote the scalar adjustment made to all the elements of the vector q i and consider the case of n=2 so the adjusted Q matrix is given by: 
In other words, a necessary condition for the existence of a set of scalar corrections to the bundles to assure that our consistency test passes is that the product of the off-diagonal elements of the Q matrix cannot exceed unity. Extending this idea to the case of n regions, the necessary (but not sufficient) condition becomes that
i.e., the product of the (i, j) and (j, i) mirror-opposite elements cannot exceed unity.
Case study for Russia
Russia's official poverty lines were established under guidelines developed by the Ministry of Labor and Social Development (MLSD, 2000) . The poverty line is defined as the cost of specific baskets of goods and services that are deemed necessary for an individual to maintain health and a minimum activity levels, both personal and social, taking account of the geographic setting (notably climate).
The food baskets are defined based on nutritional requirements for calories, proteins, fats, and carbohydrates for five groups of individuals: Children aged 0 to 6, children 7 to 15, adult males 16 to 59, adult females 16 to 54, and retired people (males 60 years of age and older and females 55 and older). The baskets vary across the 16 geographical zones of Russia, as shown in Figure 4 (a), to account for calorific differences by climatic zones and for regional differences in The non-food bundles consist of a number of personal items and some consumer durables. The non-food goods include specific items of clothing, footwear, pens and notebooks.
Goods for the household's collective use include furniture (table, chair, chest of drawers, mirror, etc.), appliances (TV, refrigerator, clocks,…), kitchen items (plates, pots and pans, silverware), as well as towels, sheets, blankets, and pillows. Every item in the non-food bundle has an approximate usage time that varies for different age-gender groups. For example, adult males aged 18 to 59 are supposed to use one coat for seven years, while the norm for male pensioners is 10 years. A blanket has a life-time of 20 years. Every prime age woman is entitled to five underwear with amortization period of 2.4 years and two bras every three years.
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The services bundle includes allowances for housing, heating, electricity, hot and cold water, gas and transportation. 9 The norms for heating and electricity vary by zones. In the cold climate zones the per person heat consumption is equal to 8.0 Gcal (Giga calories) per year while in the warmer zones it is only 5.4 Gcal per year per person.
Price information on the items in the poverty baskets is collected quarterly by the Russian Central Statistical Agency ("GosComStat") in 203 cities and towns of Russia for 196 food and non-food items and services. 10 The poverty lines for every geographical zone are calculated by multiplying the quantities of the items in the baskets by the corresponding prices in an appropriate city or town within the zone.
In order to construct a poverty line for a particular region the cost of the food basket corresponding to this region should be added to the regional costs of the non-food goods and services. While the North-Eastern Zone I for non-food goods and Zone I for services overlap almost completely, Zones II and III cover different regions in central and southern Russia. In addition, the boundaries of the non-food goods and services zones in several cases split the food zones on two or more smaller zones. As a result, we can define 23 geographical zones that correspond to the combinations of food, non-food goods and services zones (as identified in Figure 5 , which we return to below). One hundred and thirty eight distinct baskets are specified as a combination of these geographical zones and the six age-gender groups.
The actual compositions of goods and services that enter the regional baskets are determined by local governments. An inter-ministry expert committee reviews the draft consumer baskets submitted by the local governments and provides recommendations to the 9 There is no allowance for health or education since by law (at least) these are free in Russia.
10
GosKomStat does not collect prices in the rural areas of Russia and poverty lines are thus based on urban prices. This could result in overestimation of the poverty rates in rural areas.
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Federal Government, which makes the final decision on the composition of the regional baskets.
11 The expert committee evaluates the nutritional composition of every regional basket as well as the composition of the non-food components (VTsUZH, 2002) . Table 1 shows the poverty lines in Russia in September 2002 prices (rubbles per month).
Low-numbered zones in the table roughly correspond to the northern regions while high-number zones correspond to the south. The values of poverty lines tend to decline from north to south.
For example, the poverty line for an adult male aged 16 to 59 is 2534 rubbles per month for Zone 2 compared to only 1307 rubbles per month in Zone 20. Similar tendencies can be observed for other age-gender categories.
Comparing poverty lines among different age-gender groups demonstrates that, as one would expect according to nutritional requirements, poverty lines for adult males are higher than the poverty lines for adult females and for the elderly. However, in many cases, poverty lines for children are higher than poverty lines for other categories. The reason is that in Russia, the nutritional requirements for children are based not only on the norms for calories, proteins, fats, and carbohydrates, but also include minimum amounts of micronutrients and vitamins. To satisfy these requirements for micronutrients the food basket for children includes more expensive items that result in higher poverty lines (Baturin 2003) .
The household poverty line is determined by summing up the individual poverty lines of the household members. For our analysis we use the poverty lines for a typical household that consists of two parents (a male aged 18 to 59 and a female aged 18 to 54) and two children (one child 0 to 6 years old and one child 7 to 15 years old). We call this the "reference household."
11
The results of the latest 2001 review of the regional baskets indicate that out of 89 submitted proposals, 67 drafts attracted no criticism, while the remaining 22 drafts deviated in one way or another from the methodological recommendation.
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Before we turn to our tests, it is worth reflecting on why we might expect inconsistencies in these poverty lines. Partial capability consistency seems reasonably well assured, given that the lines are anchored to food-energy requirements specific to each geographic and demographic groups. Consistency in terms of other capabilities is less clear. The long list of essential nonfood goods and services clearly reflect perceptions by the relevant committees of what is needed to maintain minimal activity levels in the specific setting, recognizing that this is more than a matter of adequate nutrition, but requires expenditures on clothing, housing, heating and transportation. Arguably there is a sense in which consistency with a reasonably broad set of capabilities for active participation in Russian society is built into this method of setting poverty lines.
However, no obvious attempts are made to assure utility consistency (in any explicit sense) of the poverty lines across regions. There can be random differences. But there are also likely to be systematic differences arising from two sources. Firstly, perceptions of what constitutes "poverty" will undoubtedly differ, with richer provinces tending to have higher real poverty lines (just as is found across countries; see Ravallion, 1994) . (Clearly, this could generate capability inconsistencies too.) Secondly, and probably working against the first factor, resource poor local governments in Russia may perceive an incentive to inflate their poverty lines to attract extra resources from the center. According to the Law on Social Protection any family or single person whose average per-capita income is below the regional poverty line is entitled to receive government social assistance. The Federal Government allocates funds for social protection based on the number of poor in the region. Therefore, the local governments have an incentive to inflate their baskets to secure a larger share of government transfers to the 24 region. Furthermore, this incentive may well be stronger for poorer local government areas. On balance, we cannot predict which direction the bias might go.
7.
Revealed preference tests for Russia's poverty lines Table 2 gives the matrix of the costs of the poverty baskets for the reference household across the 23 zones. The number in row i, column j gives the cost in zone i of the zone j poverty basket. Thus, the actual poverty lines are on the main diagonal.
The corresponding Q matrix of Laspeyres quantity indices is given in Table 3 .
Comparing columns of the matrix, it is evident that the two most generous poverty bundles are those for zones 2 and 3, which make up Siberia. One of these dominates all other bundles, though 2 and 3 cannot be ranked unambiguously; for some price vectors, the zone 2 bundle dominates while for others it is zone 3. However, there can be no doubt which is the least generous bundle judged by the quantity index; the bundle for zone 20 is unconditionally lower than that for all other bundles, i.e., Figure 5 gives the results of our revealed preference test based on the quantity matrix in Table 3 . The elements of Q that are less than 1 (i.e., the test is not passing) are shaded. Overall, the test is passed for only 281 out of 529 elements of Q matrix. 12 Strikingly, of the 253 distinct pairs of bundles, mutual utility consistency is rejected for all except six pairs, namely the pairs (10,17), (10,23), (11,9), (11,15), (23,13) and (23,17) . Looking at the first row, we find that utility consistency at common preferences is rejected for all but two of the (i, j) combinations.
12
Consistency tests for the individual Q matrixes show different numbers of passing elements (Figure 1 in Appendix). The adult male matrix has 250 passes, while the matrices for adult females, children 0 to 7 and children 7 to 15 have 251, 247 and 248 respectively. Zone 20 stands out as unusual in three respects. Firstly, as we have noted, it is the bundle with the lowest quantity index for all prices. Secondly, it is the only bundle that passes out test; judged by zone 20's preferences, we cannot reject consistency across all the bundles. Thirdly, the bundle for zone 20 accounts for more rejections than any other zone. Indeed, there is no zone for which consistency with zone 20 passes. Clearly these three observations are related. The low value of the zone 20 bundle makes it more likely to be utility consistent, and more likely to differ from the bundles elsewhere.
One might argue that some relaxation of our test criterion is warranted to account for errors. There is no way of calculating standard errors for the Q matrix since there is no explicit sampling or parameter estimation involved. The best we can do is simply to test sensitivity to relaxing the test criterion. Is it possible to find scalar transformations of the poverty bundles that would satisfy our revealed preference test? Recall that a necessary condition for the existence of such a vector is that all the products of mirror-opposite elements of Q matrix are less than or equal to one.
Analyzing the numbers shown in Table 3 we find that the product of opposite elements does not exceed unity for only 57 out of 144 pairs in the Q matrix. This property of the Q matrix rejects 26 the possibility of finding a set of simple scalar corrections to the original bundles that will assure that our consistency test passes. The internal composition of the bundles would need to change.
Why are our revealed preference criteria rejected so strongly? As we noted in the last section, the decentralized process generating Russia's regional poverty bundles may well yield utility inconsistencies. However, we cannot rule out geographic heterogeneity in preferences as an alternative explanation. Figure 7 maps the mean quantity indices ( j Q ). There is a marked north-south difference, which is clearly correlated (negatively) with temperature; Figure 8 maps mean temperatures. 13 The cooler the climate, the more generous the bundle as measured by the mean quality index. This suggests that the differences in the consumption bundles may well reflect differences in the commodities needed to reach the same utility level in different climates.
However, climate differences do not account for the violations of our revealed preference tests. By superimposing the temperature map (Figure 8 ) on the zones for which distinct poverty lines are identified (Figure 7 ) we can identify four distinct clusters of zones within a close range of temperatures, as identified in Table 4 , which also give results of our revealed preference tests within each of these clusters. Again, rejections are indicated for about half the cases. 14 Mutual utility consistency is rejected for every pair within each temperature band.
Conclusions
We have argued that possibly the most common method of setting poverty lines in practice -whereby the poverty line is the income at which pre-determined food-energy
13
Given that the temperature map is at a much finer level, calculating a correlation coefficient would require considerable aggregation. From eye-balling the figures, the extent of the correlation is clearly high, however.
14 It is also readily verified from Table 4 that our necessary conditions for existence of a set of scalar corrections that will assure that our test passes are satisfied for clusters 1 and 4, while these conditions are rejected (though narrowly) for clusters 2 and 3. 27 requirements are met in expectation in each subgroup -is unlikely to be utility consistent. Nor is this method likely to be consistent in terms of a broader set of functionings.
The poverty lines obtained by the main alternative method found in practice -the "costof-basic needs" method -have the potential to be utility consistent, and consistent for a broader set of normative functionings than reaching adequate nutritional status. Whether they are in practice is a moot point. The specification of "basic consumption needs" is typically motivated by ideas of certain minimum functionings, notably (but not only) the ability to secure nutritional requirements. Their utility consistency is less obvious. In cases in which a complete set of basic consumption needs has been specified, we have shown that utility consistency for given preferences implies a straightforward empirical test, drawing on the theory of revealed preference.
As a case study, we have applied revealed preference tests to the official poverty lines for Russia. We find that we can generally reject utility consistency. Indeed, for only one region's preferences do we find that our test passes. For all other region's preferences, we reject consistency across at least one other regional bundle. Nor does there exist a set of scalar corrections that would assure our test passes. Satisfying revealed preference criteria would require internal corrections to the original poverty bundles, changing their composition.
These rejections of our revealed preference tests may stem in part from underlying heterogeneity in preferences. The correlation we find across areas between the value of the Russian poverty bundles and mean temperature is suggestive of climatic differences in preferences, such that the same consumption does not yield the same utility in markedly different climates. Indeed, finding more generous bundles in colder climates is to be expected if the poverty lines are in fact utility consistent.
28
However, we still find numerous rejections of utility consistency when we control for climatic differences, by repeating our test for clusters of geographic areas within the same temperature band. The evidence of utility inconsistencies that we find in Russia's official poverty lines could well stem from the decentralized administrative process generating the poverty bundles. This may be less of a problem in settings in which the task of setting the normative bundles is more centralized. 
